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The symptom of constipation is very common.1,2

The aisles of any drugstore confirm the impact of
this problem. The goal of this technical review is to
identify a rational, efficacious, and ideally cost-effec-
tive approach to the patient presenting with consti-
pation. The perspective will be that of the practicing
gastroenterologist. Constipation in children will not
be specifically addressed, nor will special populations
such as patients with spinal cord injury.

The background for this technical review, especially
the subthemes comprising the clinical syndromes, their
epidemiology, diagnosis, treatment, and their socioeco-
nomic impacts have been subjects of recent reviews and
monographs.1,3,4 These were supplemented by selected
and focused literature searches. Our discussion of the
epidemiology of constipation is based on peer-reviewed,
published surveys. Estimates of the economic impact to
society have been published; however, formal cost-effec-
tiveness analyses for specific diagnostic and therapeutic
algorithms have not been performed. Comparisons of
diagnostic approaches, with precise estimates of specific-
ity and sensitivities, also have not been published. In-
deed, in many instances, individual diagnostic tech-
niques have not been even standardized. Moreover, most
reports of treatment have not separated clearly patients
with slow-transit constipation (STC) from those with
disorders of the pelvic floor. There are few well-designed
clinical trials of therapy, and only one meta-analysis of

comparable studies has been published. Most evidence
must, therefore, be based on clinical experience, descrip-
tive studies, and reports of expert committees. Where
possible, we indicate those studies that have tested for
transit defects and pelvic floor dysfunctions.

Epidemiology of Constipation
Before addressing the question “how common is

constipation?,” one must first define it, although even
this fundamental issue is answerable only imperfectly.
The typical medical definition of constipation empha-
sizes infrequent or difficult evacuation of feces,5 and
physicians often define constipation as a bowel move-
ment every 3 to 4 days or less.6 This opinion is likely
based on a study of otherwise healthy people in Great
Britain that found that 99% of the population had
between 3 bowel movements a week and 3 bowel move-
ments a day.7 However, patients often have different
opinions. In a survey of young adults not seeking medical
care, Sandler and Drossman8 found that 52% defined
constipation as straining to pass fecal material, 44% felt
it was the process of passing hard stools, only 32%

Abbreviations used in this paper: IBS, irritable bowel syndrome; STC,
slow-transit constipation.
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thought it merely to be the infrequent passage of stools,
and 34% thought the term referred to an inability to
defecate at will. Thus, it must be recognized that self-
reported constipation is just as likely to refer to straining
or hard stools as it is to focus on infrequent stooling.

In an effort to introduce uniform standards to clinical
research, an international panel of experts developed a
consensus definition of constipation.9,10 Several compo-
nents were included, consisting of straining, hard stools,
feelings of incomplete evacuation, or 2 or fewer bowel
movements per week. Debate continues as to whether
patients with 2 or fewer bowel movements per week
should be considered to have constipation irrespective of
their response to the first 3 questions. These criteria,
initially published in 1992, were recently revised
(Table 1).11

Recognizing that differences in the definition of con-
stipation preclude firm conclusions, how common is it?
Sonnenberg and Koch12 reviewed the data from several
nationwide surveys and estimated the prevalence at 2%
of the U.S. population (approximately 4 million people).
In this analysis, constipation was the most commonly
reported digestive complaint. A similar result (3%) was
obtained in the U.S. householder study of Drossman et
al.2 Everhart et al.13 used a different set of federal data
and reported a much higher prevalence rate: 21% in
women and 8% in men. Stewart et al.14 surveyed more
than 10,000 subjects and estimated a prevalence of 28%,
which when extrapolated to the U.S. population equals
55 million people. Other surveys have arrived at esti-
mates varying throughout this range, 2%–28%.1,15–17

What can we conclude? Constipation is common; any
disorder that affects .1% of the population can surely be
so designated. Exactly how common depends greatly on
the definition used. Finally, it should be emphasized that
all published studies have addressed only the prevalence
of constipation (the proportion of the population with
constipation at any point in time); data on incidence, i.e.,

the rate of development of new symptoms of constipa-
tion, are lacking.

Risk Factors for Constipation
Although absolute prevalence estimated from these

studies differs widely, there is good agreement as to the risk
factors for constipation.12,13,18–22 Most studies find that
self-reported constipation is more common in women
than in men and that the prevalence increases with age.
In one study, although self-reported constipation and
laxative use increased with age, the proportion of sub-
jects with 2 or fewer bowel movements per week was not
associated with age.23 Constipation is associated with
inactivity, low calorie intake, the number of medications
being taken (which is actually independent of the profiles
of their side effects), low income, and a low education
level.12,13,18–22 Constipation has not been reported to be
associated with a low intake of fiber in any study to date.
However, interpretation of this point is not simple, because
these data come from cross sectional studies and thus do not
take into account the number of persons who increased
their fiber intake as treatment for constipation. Consti-
pation is associated with depression as well as physical
and sexual abuse.24 Each of these increases the risk of
constipation. However, one should not assume these are
causative, nor should one assume that treatments di-
rected toward the modification of risk factors will result
in improved bowel function. For example, although in-
activity is associated with constipation, exercise has not
clearly been shown to be an effective treatment. Clini-
cians may try to modify these risk factors, but need to
recognize that data from clinical trials are lacking.

Economic Impact
Given the number of people who in question-

naires report constipation, it comes as no surprise that
this symptom contributes significantly to the costs of
health care. Sonnenberg and Koch25 estimated that the
condition accounted for 2.5 million physician visits per
year; indeed, 1.2% of the U.S. population presented to a
physician with constipation in any one year. Consulta-
tion was more common among women and increased
with age. This rate of visits was stable from 1958 to
1986. Of these patients, 31% were evaluated by general
or family practitioners, 20% were seen by general inter-
nists, and only 4% were referred to gastroenterologists.
Nevertheless, this equals 100,000 patients referred to
gastroenterologists for constipation per year. To place the
2.5 million physician visits into perspective, 150,000
people develop colon cancer and 25,000 people develop
pancreatic cancer in the United States each year.26 These

Table 1. Definitions of Constipation

Diagnostic criteria for constipation

At least 12 weeks, which need not be consecutive, in the
preceding 12 months of 2 or more of:

Straining in .1⁄4 defecations
Lumpy or hard stools in .1⁄4 defecations
Sensation of incomplete evacuation in .1⁄4 defecations
Sensation of anorectal obstruction/blockade in .1⁄4 defecations
Manual maneuvers to facilitate .1⁄4 defecations (e.g., digital

evacuation, support of the pelvic floor) and/or
,3 defecations/week

Loose stools are not present, and there are insufficient criteria
for IBS

Criteria from Thompson et al.11
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relative numbers highlight the problems of effectively
identifying patients with colon cancer from among the
multitude of patients with constipation. Moreover, they
point out the potential benefits to society of a clearer
approach to this symptom, such as when it does or does
not warrant more extensive investigation.

Almost all (85%) physician visits for constipation
result in a prescription for laxatives or cathartics.25 Pop-
ulation-based data are lacking as to the number of tests
and procedures performed for constipation in the United
States. In a study of 51 patients seen in a surgical referral
clinic (tertiary care), the average cost of the diagnostic
evaluation was $2752.27 The largest line item was the
colonoscopy, which was responsible for more than one
third of the total expenditures. These investigators cal-
culated the cost per patient who benefited by the evalu-
ation to be $11,697.27 Certainly, society cannot afford to
pay for 2.5 million people to undergo such an evaluation,
because this would cost $6.9 billion, plus the costs of any
treatment. To put this figure in perspective, the Medi-
care program has budgeted $500 million per year for the
new screening program for colorectal cancer!

Economic analyses have suggested that screening for
colon cancer is cost-effective.28 Formal economic analyses
of the evaluation of constipation have not been performed.
Because it is unlikely that patients with constipation are at
lower risk for cancer, the performance of an anatomic eval-
uation of the colon in constipated patients is thus likely to
also be cost-effective. Constipation may, in fact, indicate
a higher risk of colorectal malignancy28,29; thus, exclu-
sion of malignancy perhaps is the most cost-effective first
step in approaching a patient with constipation.

To summarize these general aspects, constipation is
common in the community, with prevalence estimates as
high as 28%. A minority of those with constipation seek
medical care, but this still accounts for 2.5 million
annual visits in the United States. Most people see
primary care providers and receive a prescription for
laxatives. They may undergo an anatomic evaluation of
the colon. The role of the gastroenterologist is to assist in
identifying selected patients with constipation who
might benefit from additional testing or more specific
treatments. By doing this, scarce health care resources
may be used most efficiently.

Clinical Features and
Pathophysiology
Although physicians often focus mainly on the

infrequency of bowel movements in the definition of
constipation, patients have a broader set of complaints.
The lower limit of normal stool frequency usually quoted

is 3 per week,7 and 2 or fewer stools weekly was included
as one of the Rome criteria (Table 1). In this definition,
frequency was only 1 of 6 prime features (including
straining, hard stools, and a feeling of incomplete evac-
uation). It has been estimated that the symptoms encom-
passed by the patients’ definitions are (in decreasing
importance) straining, stools that are excessively hard,
unproductive urges, infrequency, and a feeling of incom-
plete evacuation.30 An adequate evaluation of the symp-
tom must, therefore, include an informed and directed
history of the specific features. What is it that constitutes
“constipation,” in the view of this patient? The interview
must also elicit a complete list of prescription and over-
the-counter drugs. Constipating side effects are wide-
spread among common medications (Table 2); moreover,
most patients who feel they are constipated will be trying
to relieve symptoms, often with self-prescribed over-the-
counter agents. Thus, the pattern of laxative use, and
sometimes abuse, must be established if the sequence of
alternating constipation and diarrhea, so common in
irritable bowel syndrome (IBS),10,15–17 is to be recog-
nized. In population studies, laxative use and abuse are
present in 7% and 4%, respectively.31,32

In addition to the usual definitions of constipation,
Table 1 includes the symptoms of “evacuatory failure,”
and herein is a significant conceptual advance in the
understanding of constipation.4,33–36 Two major patho-
physiologies can now be identified, with a third being
the coexistence of both in the same patient. STC (“co-
lonic inertia”) is thought to have as a primary defect
slower than normal movement of contents from the
proximal to the distal colon and rectum.4,36–39 In some
individuals, the basis for slow transit may be dietary or

Table 2. Medications Associated With Constipation

Class Examples

Prescription drugs
Opiates Morphine
Anticholinergic agents Librax, belladonna
Tricyclic antidepressants Amitriptyline . nortriptyline
Calcium channel blockers Verapamil hydrochloride
Antiparkinsonian drugs Amantadine hydrochloride
Sympathomimetics Ephedrine, terbutaline
Antipsychotics Chlorpromazine
Diuretics Furosemide
Antihistamines Diphenhydramine

Nonprescription drugs
Antacids, especially calcium-

containing Tums
Calcium supplements
Iron supplements
Antidiarrheal agents Loperamide, attapulgite
Nonsteroidal anti-inflammatory

agents Ibuprofen
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even cultural.40–43 In others, slow colonic transit prob-
ably has a true pathophysiologic basis in abnormal co-
lonic motility. It has been suggested that there are 2
subtypes of STC44: (1) colonic inertia, possibly related to
decreased numbers45,46 of high-amplitude propagated
contractions. These peristaltic sequences are thought to
be the mechanism for the mass movement of contents,
and their absence is expressed as prolonged residence
times of fecal residues in the right colon,39 and (2)
increased, uncoordinated motor activity in the distal
colon that offers a functional barrier or resistance to
normal transit.44 This distinction requires colonic ma-
nometry for its definition, these techniques are not gen-
erally available, and are not appropriate for the bulk of
patients, except in research settings.

The other major pathophysiology, pelvic floor dys-
function, features normal or slightly slowed colonic tran-
sit overall but a preferential storage of residue for pro-
longed periods in the rectum.4,33–36 In this instance, the
primary failure is one of an inability to evacuate ade-
quately contents from the rectum. This functional defect
has received numerous names (“outlet obstruction,” “ob-
structed defecation,” “dyschezia,” “anismus,” “pelvic
floor dyssynergia”); this plethora of pseudonyms for a
heterogenous syndrome has complicated, and perhaps
confused, what otherwise is an important conceptual
step. Less well understood at this time are the putative
pathophysiologies that lead to this end point, i.e., the
inability to empty stools from the rectum. The simplest
possible classification would subdivide evacuatory failure
into the following: (1) examples of muscular hypertonic-
ity (failure to relax or “anismus”); incomplete relax-
ation35 or paradoxical contraction of the pelvic floor and
external anal sphincters during attempted defecation
does occur, although this phenomenon may be less fre-
quent than originally proposed47–49; and (2) muscular
hypotonicity, sometimes with megarectum and excessive
pelvic floor descent.50,51 These syndromes are multifac-
torial,49 and some are not yet well understood. The role
of excessive straining, leading to or associated with ex-
cessive perineal descent, obstetrical damage to the peri-
neal nerve, constipation, rectal intussusception, solitary
rectal ulcer syndrome, and fecal incontinence is not en-
tirely clear.4,48–54

When evaluated carefully, a proportion of patients
seen at tertiary referral centers have some features of both
sets of disorders.36,55,56 Indeed, separation of STC from
disorders of evacuation as the major cause of constipation
is extremely important because the primary therapeutic
approaches differ significantly. Surgical series have
pointed out clearly that evacuatory failure needs to be

sought and, if present, treated before any decision is made
about surgical therapy for intractable constipation.36,55,56

Insight into the pathogenic mechanisms of intractable
constipation can be gained from referral series.27,36,55–57

In the largest series,36 of 1000 patients referred to a
tertiary center for the medical and surgical evaluation of
intractable constipation, 59% had normal colonic transit
(or slightly delayed only). These were likely examples of
IBS with constipation; 28% had pelvic floor dysfunction
(with or without slow transit), and 13% had slow transit
only. An earlier examination of a similar cohort draws
attention to the point that patients with significant
complaints of abdominal pain were more likely to have
normal or slightly delayed colonic transit, and perhaps to
be more representative of IBS.58 On the other hand,
chronic constipation may represent an, as yet, unrecog-
nized expression of a neuropathy of the colon’s enteric
nervous system.59

Clinical Evaluation
Historical features are key, and the questioning

must be specific. What feature does the patient rate as
most distressing? Is it infrequency per se, straining, hard
stools, unsatisfied defecation, or symptoms that occur
between infrequent bowel movements (bloating, pain,
malaise)? Strong emphasis on these last characteristics
suggests an underlying IBS.10,57

Pelvic floor dysfunction should be suspected strongly
on the basis of a careful history and physical examination.
Prolonged and excessive straining before elimination are
suggestive; when evacuatory defects are pronounced, soft
stools and even enema fluid may be difficult to pass. The
need for perineal or vaginal pressure to allow stools to be
passed or direct digital evacuation of stools are even
stronger clues. It is important to raise this question early,
because evacuatory disorders do not respond well to
standard laxative programs, and failure to recognize such
a component is a frequent reason for therapeutic failure.
However, although evacuatory disorders may be over-
represented in referral series, they are also common in
population surveys.31

The current regime and bowel pattern should be re-
corded. How often is a “call to stool” noted? Is the call
always answered? What laxatives are being used, how
often, and at what dosage? Are suppositories or enemas
used in addition? How often are the bowels moved, and
what is the nature of the stools? Physicians and patients
need to be aware that, after a complete purge, it will take
several days for residue to accumulate such that a normal
fecal mass will be formed. Many commonly used medi-
cations have constipation as a notable side effect (anti-
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cholinergics, calcium channel blockers; see Table 2). A
full record of prescription and over-the-counter medica-
tions must be obtained.

The physical examination and screening tests, if
deemed appropriate, should also eliminate diseases to
which constipation is secondary (Table 3). Physical find-
ings of more direct importance are confined to the per-
ineal/rectal examination, but these may be key:

1. In the left lateral position, with the buttocks
separated, observe the descent/elevation of the
perineum during simulated evacuation and reten-
tion squeeze. The perianal skin can be observed
for evidence of fecal soiling and the anal reflex
tested by a light pinprick or scratch.

2. During simulated defecation, the anal verge
should be observed for any patulous opening (sus-
pect neurogenic incontinence) or prolapse of ano-
rectal mucosa.

3. The digital examination should evaluate resting
tone of the sphincter segment, and its augmenta-
tion by a squeezing effort. The voluntary external
sphincter will be tightened by squeezing; the

internal sphincter will not. The puborectalis mus-
cle should be palpated and compressed between
the rectal forefinger and external thumb; acute
localized pain along the border of the muscle is a
feature of the puborectalis spasm syndrome. Fi-
nally, the patient should be instructed to inte-
grate the expulsionary forces by requesting that
she/he “expel my finger.”

4. An examination should then be made to look for
a rectocele, or consideration be given to gyneco-
logic consultation.

At the conclusion of the initial clinical evaluation, it
should be possible to classify tentatively the patient
complaining of constipation into one (or possibly more)
of the following categories:

1. IBS with constipation,10,57 when pain, bloating,
and incomplete defecation predominate.

2. STC when pelvic floor function appears to be
normal, and there is evidence of slow transit.

3. Rectal outlet obstruction (anismus/dyssynergia-
failure of relaxation; or descending perineal syn-
drome and other flaccid disorders).

4. Combination of 2 and 3, often in conjunction
with the features of IBS.

5. Organic constipation (mechanic obstruction or
drug side effect; Table 3).

6. Secondary constipation (metabolic disorders; Ta-
ble 3).

The degree to which some or all of the possibilities
listed in Table 3 need to be sought will vary greatly.
Most patients will require structural studies (flexible
sigmoidoscopy plus barium enema or colonoscopy) and
blood chemistries to exclude metabolic disorders. In
some instances, treatment will be available for the pri-
mary disorder (hypothyroidism, hypercalcemia, rectal
stricture, etc.). When not available or inadequate (e.g.,
scleroderma, amyloid, neurologic disease), the challenge
of adequate symptomatic treatment remains (see later).
In most instances at the level of the primary consulta-
tion, it will be sufficient to exclude organic and second-
ary constipation on clinical grounds, supplemented by
selected diagnostic studies, and to treat symptomatically.

Secondary Encounters and Referral
Consultations
Patients are referred for specialty consultation

usually because their complaints continue despite the use
of fiber supplementation and simple laxatives, and after
conditions to which constipation may be secondary have

Table 3. Common Medical Conditions Associated
With Constipation

Drug effects
See Table 2

Mechanical obstruction
Colon cancer
External compression from malignant lesion
Strictures: diverticular or postischemic
Rectocele (if large)
Postsurgical abnormalities
Megacolon
Anal fissure

Metabolic conditions
Diabetes mellitus
Hypothyroidism
Hypercalcemia
Hypokalemia
Hypomagnesemia
Uremia
Heavy metal poisoning

Myopathies
Amyloidosis
Scleroderma

Neuropathies
Parkinson’s disease
Spinal cord injury or tumor
Cerebrovascular disease
Multiple sclerosis

Other conditions
Depression
Degenerative joint disease
Autonomic neuropathy
Cognitive impairment
Immobility
Cardiac disease
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been evaluated. The gastroenterologist will then need to
consider the following major issues:

1. Given the variability of patient recall, a symptom
diary may be instituted.

2. Has an underlying metabolic, structural, neuro-
logic, or iatrogenic cause been overlooked? The
checklist of conditions (Table 3) can usually be
completed by obtaining a focused history and
performing specific aspects of the physical exam-
ination. Further laboratory and imaging studies
may need to be selectively completed or repeated.

3. Constipation may be the initial manifestation of
diffuse intestinal pseudo-obstruction,59 although
much more common will be an association with
IBS, as “constipation-predominant IBS.”10,57 What
is it that disturbs the patient’s lifestyle the most?
Those with primary complaints of abdominal
pain, bloating, or feelings of incomplete evacua-
tion are most likely to fit ultimately in an “IBS
subgroup.” For example, patients with significant
pain are more likely to have normal gastrointes-
tinal transit than those with painless constipa-
tion.58

4. The other major cohort to identify is those in
whom the contribution of defects of expulsion is
clinically significant. Indeed, the inability to ad-
equately evacuate stools softened or liquefied by
laxatives is pathognomonic of an abnormality of
pelvic floor/sphincteric function.

Diagnostic Tests
These can be summarized most simply as an algo-

rithm (Algorithm 1; see preceding Medical Position State-
ment). The sensitivities of these investigations has not been
established; indeed, the details of their performances have
not been well specified. Although there is general agree-
ment as to the preferred approach,50,51,55,56,60–63 our recom-
mendations represent, at this time, the views of the authors.
The issue of the best diagnostic approach is compounded
further, because interpretation of any single test must be
guarded. It should be recognized that patient cooperation is
a key voluntary component of most tests of anorectal func-
tion (e.g., expulsionary efforts, squeeze pressures). Patients
may be restricted by feelings of inadequate privacy, and
these voluntary components will, of necessity, vary among
patients, and even for the same person at different times.
Thus, the tests should be in a setting as private as possible,
to reduce embarrassment and facilitate cooperation, but
ideal conditions are rarely possible. We list in order of
simplicity, cost, and general use, the studies referred to in

the algorithm. However, none of these has been sub-
jected to strict evaluation of specificity and sensitivity.

Balloon Expulsion Test

This simple procedure, first described by Preston
and Lennard-Jones,35 quantifies the ability of a patient to
evacuate a water-filled (usually 50 mL) balloon. It can be
performed easily in conjunction with anorectal manom-
etry and can be quantified by noting the magnitude of
additional passive forces needed to expel the balloon if
spontaneous evacuation is not possible.60 Although never
evaluated systematically, it is a simple, useful screening
test for major dysfunctions of evacuation, and can also
serve as a functional marker for biofeedback programs of
pelvic floor retraining.

Defecography

Defecatory function can be measured either scin-
tigraphically or radiographically. The scintigraphic method
evaluates anorectal angulation and pelvic floor descent dur-
ing evacuation, and can also quantify the evacuation of
artificial stools.60 Its advantage is simplicity and minimal
radiation exposure; the disadvantage is that anatomic de-
fects may not be as well seen as with barium defecogra-
phy.50,61 Barium defecography can be performed in con-
junction with a standard barium enema (for structural
evaluation of the whole colon), and thus an anatomic/
functional evaluation of defecation can be performed at the
same time. Of the observations possible with these tech-
niques, the most relevant are (1) the failure of the anorectal
angle to open (i.e., become more obtuse) during defecation
and (2) the degree of pelvic floor descent during defecation.
Decreased descent is a component of impaired pelvic floor
relaxation (“anismus”), and, conversely, excessive descent
(“descending perineum syndrome”) can also be a pathophys-
iologic mechanism of constipation. In this instance, ex-
cessive straining, internal intussusception, solitary rectal
ulcers, and prolapse may also occur.51–54

Colonic Transit

Rates at which fecal residue moves through the
colon are important determinants of fecal form, which
can be categorized from liquid, to semiformed, to pellety
stools.63,64 The method most commonly used to measure
transit is that of radiopaque markers, first introduced by
Hinton et al.65 and subsequently refined and simpli-
fied.66 These are inexpensive tests that are possible at any
medical center (markers are available from Sitz-Mark,
Konsyl Pharmaceuticals, Fort Worth, TX). The test is
reproducible67 and can be recommended for any patient
in whom constipation is a major symptom.
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Less widely used are radionuclide gamma scinti-
graphic techniques.64,67 Radiographic and scintigraphic
methods correlate well,64,67 with the major advantage of
scintigraphy being that only 24 or 48 hours of scanning
are needed, whereas the radiopaque techniques require
5–7 days for completion.66 Whitehead’s laboratory68

lengthened the radiopaque marker test to 5 days and
reported a more precise evaluation of severely constipated
patients. This may be the preferred approach. It should
be remembered that rectal distention by retained stools
can slow colonic transit,69 and severely constipated pa-
tients should have laxatives and/or enemas to empty the
colon before a study of transit.70

Anorectal Manometry

The subject has been reviewed extensively by
Diamant and colleagues in a technical review and med-
ical position statement for this series of Practice Guide-
lines.62,63 Precise methodologies vary between laborato-
ries, and local normal values need to be developed and
recognized. Until a standardized methodology can be
accepted, data from center to center cannot be general-
ized. The procedure has greatest value in (1) excluding
Hirschsprung’s disease by the presence of a normal rec-
toanal inhibitory reflex and (2) providing supportive data
for clinical or physiologic suggestions of pelvic floor
dysfunction. For example, high basal sphincter pressures
with relatively little voluntary augmentation,56 suggest
spastic pelvic floor/sphincter dysfunction (anismus).

This review will not consider tests that are used in
clinical research or that are generally not applicable to
practice. These include (1) specific tests of rectal percep-
tion of distention or electrical stimuli, (2) electromy-
ography of the external sphincter or puborectalis, and (3)
pudendal nerve terminal motor latency. We agree with
Diamant et al.62 that these studies, although of value in
highly selected instances, or for research purposes, are not
part of the standard armamentarium. These investigators
also point out the potential role of surface electromyo-
grams in the therapeutic mode of biofeedback. Addi-
tional details can be found in specific reviews.4,62,71

Medical Management
Treatment algorithms as included in the Medical

Position Statement encapsulate our suggestions, and Ta-
ble 4 is an extensive listing of common laxative agents
including dosages and costs.

As a beginning approach, we suggest a gradual in-
crease in fiber intake. This can be incorporated into the
diet (Table 5) or used as standardized fiber supplements
(Table 4). Patients need to be instructed as to how to best

use fiber supplements. They should not expect an imme-
diate response (as can be expected with a purgative), but
should embark upon a program of several weeks’ dura-
tion, decreasing or increasing the daily dose of fiber after
a 7–10-day period. They should begin with 2 daily doses
(AM and PM), with fluids and/or meals. They should be
warned that fiber supplements usually increase gaseous-
ness, but that the symptoms often decrease after several
days.

If more treatment is needed, the next simplest pro-
gram should begin with an inexpensive saline agent,
such as milk of magnesia. Patients can often titrate the
dose such that soft, but not liquid stools, are achieved.
Only later should stimulant agents (Dulcolax) or more
expensive agents such as lactulose and polyethylene gly-
col (PEG) be considered. In general, simple or STC
should be able to be controlled by one or other of these
regimes. The saline laxatives all have the same mecha-
nism of action, osmotic retention of fluid in the gut
lumen, and the choice of agent (magnesium hydroxide,
magnesium sulfate, sodium phosphate, sodium sulfate,
etc.) is largely arbitrary. Variations on the saline/osmotic
theme with PEG-electrolyte solutions (e.g., Golytely)
have no conceptual advantage, and nonabsorbable carbo-
hydrates (lactulose, sorbitol) are often limited by their
extreme potential to produce gas, by bacterial metabo-
lism of unabsorbed carbohydrate.

In the only meta-analysis of therapeutic trials,
Tramonte et al.72 excluded 85% of 733 reports (not
controlled), 11% for other reasons, and were able to
evaluate 25 different treatments in 36 randomized trials.
They concluded, “Both fiber and laxatives modestly im-
proved bowel movement frequency in adults with
chronic constipation. There was inadequate evidence to
establish whether fiber was superior to laxatives or one
laxative class was superior to another.”72

Stimulant laxatives (senna, bisacodyl) have tradition-
ally been discouraged based on the silver staining results
of Barbara Smith,73,74 which suggested that their long-
term use damaged the enteric nervous system, perhaps
irreversibly. However, the silver staining method is tech-
nically quite tricky, and subsequent observations using
electron microscopy and immunohistochemistry have not
confirmed her conclusions.75,76 Neurologic damage might
just as readily be the cause, not the result,59 and reticence to
condone long-term stimulants is now much less.

Cisapride is a benzodiazepine that was developed as a
prokinetic directed primarily to the upper gut. It has
been used extensively for the treatment of constipation
also; the results are quite equivocal.77–80 Concerns over
its safety caused it to be withdrawn from the market in
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July 2000. Other prokinetics are being developed
with more selective actions on the colon, and novel
agents are under study as colonic prokinetics.80,81

Attention has also been directed toward the use of
additional pharmacologic approaches with prostaglan-
dins82 because diarrhea is a common side effect of their
use for other purposes. This is expensive and perhaps
illogical, because it is using the side effect of a potent

drug to treat constipation. Another example, colchi-
cine,83 may be even less defensible. Although inex-
pensive, it is a cytotoxin that has long been used to
treat gout, with a known propensity to produce diar-
rhea. In patients with a chronic problem such as
constipation, the danger of major neuromuscular com-
plications needs to be appreciated, especially if renal
function is impaired.84

Table 4. Summary of Medications Commonly Used for Constipation

Type Generic name Trade name Dosage Side effects
Time to onset
of action (h)

Cost per
use ($) Mechanism of action

Fiber Bran — 1 cup/day Bloating, flatulence, iron and
calcium malabsorption

— — Stool bulk 1, colonic
transit time 2, GI
motility 1

Psyllium Metamucil, Perdiem
with fiber

1 tsp up to tid Bloating, flatulence — 0.10–0.30

Methylcelluose Citrucel 1 tsp up to tid Less bloating — 0.50–1.43

Calcium
polycarbophil

FiberCon 2–4 tablets qd Bloating, flatulence — 0.44–0.88

Stool softener Docusate sodium Colace 100 mg bid 12–72 0.14–0.80

Hyperosmolar
agents

Sorbitol — 15–30 mL qd
or bid

Sweet tasting, transient
abdominal cramps,
flatulence

24–48 0.12–0.48 Nonabsorbable
disaccharides
metabolized by
colonic bacteria into
acetic and other
SCFAs

Lactulose Chronulac 15–30 mL qd
or bid

Same as sorbitol 24–48 1.14–4.56

PEG Golytely, Colyte
Miralax

8–32 oz qd Incontinence due to potency 0.5–1 20 per
treatment

Osmotically 1
intraluminal fluids

Suppository Glycerin Up to daily Rectal irritation 0.25–1 0.20 Evacuation induced by
local rectal
stimulation

Bisacodyl Dulcolax Up to daily Irritation 0.25–1 0.85

Stimulants Bisacodyl Dulcolax 10 mg
suppositories
up to 3
times/wk

Incontinence, hyperkalemia,
abdominal cramps, rectal
burning with daily use of
suppository form

0.25–1 0.26–1.50 Similar to senna (see
anthraquinones)

Anthraquinones
(senna, cascara)

Senokot 2 tabs qd to 4
tabs bid

Degeneration of Meissner’s
and Auerbach’s plexus
(unproven), malabsorption

8–12 0.22–0.44 Electrolyte transport
altered by 1
intraluminal fluids;
myenteric plexus
stimulated; motility 1

Perdiem (plain) 1–2 tsp qd 8–12 0.40–0.80

Peri-Colace 1–2 tabs qd Abdominal cramps,
dehydration, melanosis coli

8–12 0.57–1.14

Saline laxative Magnesium Milk of magnesia 15–30 mL qd
or bid

Magnesium toxicity,
dehydration, abdominal
cramps, incontinence

1–3 0.11–0.44 Fluid osmotically drawn
into small bowel
lumen; CCK
stimulated; colon
transit time 2

Haley’s M-O
(with mineral oil)

15–30 mL qd
or bid

1–3 0.20–0.60

Lubricant Mineral oil — 15–45 mL Lipid pneumonia,
malabsorption of fat-soluble
vitamins, dehydration,
incontinence

6–8 1.50 Stool lubricated

Enemas Mineral oil
retention enema

— 100–250 mL
qd/rectum

Incontinence, mechanical
trauma

6–8 1.86 Stool softened and
lubricated

Tap water enema — 500 mL/
rectum

Mechanical trauma 5–15 min Labor only Evacuation induced by
distended colon;
mechanical lavage

Phosphate enema Fleet 1 U/rectum Accumulated damage to rectal
mucosa,
hyperphosphatemia,
mechanical trauma

5–15 min 1.30

Soapsuds enema — 1500 mL per
rectum

Accumulated damage to rectal
mucosa, mechanical trauma

2–15 min 2.10

GI, gastrointestinal; tsp, teaspoon; tid, three times daily; qd, every day; bid, twice a day; SCFAs, short-chain fatty acids; CCK, cholecystokinin;
PEG, polyethylene glycol.
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However, before these therapeutic regimens should be
initiated, major decisions need to be made relating to the
contribution of pelvic floor dysfunction. It must be rec-
ognized that disordered evacuation will respond poorly
to more and more oral laxatives.85 Thus, the question
must be asked, is the role of impaired evacuation suffi-
cient to justify an intensive program of pelvic floor
retraining and biofeedback? Formal evaluations of
biofeedback training in constipation are sparse, and im-
portant practical details of individual programs are often
not stated. The subject has been reviewed recently in this
series.62 However, the motivation of the patient and
therapist, together with the frequency and intensity of
the retraining program, likely contribute importantly to
the chances of success. In addition to biofeedback ther-
apists, dietitians and behavioral psychologists should
participate. The results of biofeedback in children have
been disappointing,86 but intensive programs in adults
can have a 75% success rate or better.87–90

Role of Surgery
Surgical Treatment of STC

The treatment of colonic inertia, when well doc-
umented and assuming failure of an aggressive and pro-
longed trial of laxatives, fiber, and prokinetics, is total
colectomy with ileorectal anastomosis.36,55,56 Patients
need to be told that the procedure is designed to treat the
symptom of constipation (difficult and infrequent evac-
uation) and that other symptoms (e.g., abdominal pain
and bloating) that the patient associates with constipa-
tion may not necessarily be relieved by achieving regular
defecation. Colectomy is performed to the level of the
sacral promontory with an anastomosis between the ter-

minal ileum and upper rectum. The presacral space is
entered with careful preservation of the sympathetic
nerves.36,55

Ileorectostomy is more successful than ileosigmoidos-
tomy.91 If any part of the sigmoid colon is left in place,
constipation may recur, whereas an anastomosis at a level
below 7–10 cm from the anal verge may result in an
unacceptably high frequency of bowel movements and
sometimes fecal incontinence. As with segmental resec-
tion or partial colectomy, removal of the colon with
preservation of the cecum and ileocecal valve has been
shown to be associated with poor results.92 If the cecal
reservoir is maintained, dilatation follows and constipa-
tion recurs. In patients in whom a thorough physiologic
evaluation has been undertaken, with demonstration of
convincing evidence of colonic inertia and no evidence of
outlet obstruction, prompt and sustained relief of con-
stipation can be expected.55,56 Patients who continue to
be constipated after ileorectostomy are likely to have
abnormal pelvic floor function.55,56

Surgical Treatment of Defecation
Abnormalities

It seems plausible that division of the posterior
fibers of the puborectalis muscle may be beneficial in
patients in whom the muscle contracts paradoxically at
the time of defecation. However, this appears not to be
so.93,94 Partial division of the puborectalis either in the
posterior plane or laterally has been disappointing. Di-
viding the inner fibers of puborectalis on either side of
the midline produced symptomatic improvement in only
1 of 7 patients, whereas lateral division of the muscle
produced improvement in only 3 of 15.

Table 5. Content of Dietary Fiber of Common Foods

$4 g/serving 2 or 3 g/serving

1 g/serving

Fruits Vegetables Whole-grain products

All bran (1⁄3 cup) 10 Beans, baked (canned, 1⁄4 cup) Apricot Asparagus Granola
Blackberries (3⁄4 cup) 4 Boysenberries (1⁄3 cup)
Bran Buds 8 Bran flakes, 40% Apple Beans (string) Oatmeal
Bran Chex 4 Raisin Bran Grapefruit Broccoli Pasta

(from whole-wheat flour)
Corn Bran 4 Ry-Krisp (3 triple crackers) Melon Beets Total
Fiber One 12 Bran muffin (1 average) Orange Carrots Wheat Chex
100% Bran (1⁄3 cup) 7 Oat bran (cooked) Peach Cauliflower
Raspberries (1 cup) 5 Peas, dried (cooked, 1⁄3 cup) Pear Greens
Wheat bran (unprocessed

or miller’s, 1 Tbsp)
4 Popcorn, popped (3 cups) Pineapple

Wheatena, cooked 4 Pumpkin (3 cups)
Whole-wheat bread, roll, or bun

(1 piece)

NOTE. One serving equals 1⁄2 cup unless noted.
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Descending Perineum Syndrome

Constipation also occurs in patients with “de-
scending perineum syndrome.”92 Such patients strain
endlessly at stool but the rectum empties incompletely.
The perineum is seen to bulge well below the plane of
the ischial tuberosities. This abnormal perineal descent is
probably secondary to injury to the sacral nerves from
either childbirth or chronic straining at stool.51,52 Incom-
plete evacuation leads to more straining, more traction
on the nerves, and progressive denervation of the external
anal sphincter and puborectalis. In time, this scenario
leads to fecal incontinence and thereby compounds the
patient’s misery. Surgery cannot correct this problem,
which is best treated with biofeedback, although success
is only about 50%.

Stoma

Patients sometimes request a stoma because of
constipation. A stoma may be a good option, as it can be
reversed. Again, careful selection of patients is essential.
A colostomy allows the possibility of colonic irrigation,
but a number of authors have reported unsatisfactory
results because of persisting colonic inertia proximal to
the site of the ostomy or a more generalized disorder of
motility.

A recently described operation called a “continent
colonic conduit” may be an answer for some patients.95

The sigmoid colon can be used as a continent conduit by
transection at its midpoint; then, by fashioning creation
of a 3-cm longitudinal incision in the anterior wall of the
distal colon 15 cm from the divided end, and by intus-
suscepting a 5-cm segment of colon commencing 5 cm
from the transected end, a valve is created. The valve
serves to prevent reflux of fecal material. The conduit is
brought out onto the anterior abdominal wall, and in-
testinal continuity is re-established by anastomosing the
proximal sigmoid colon to the upper rectum. Patients are
taught to intubate and irrigate the conduit. The proce-
dure is successful in reducing the time the patient spends
evacuating rectal contents and increases the number of
bowel movements. The procedure is also reversible but
complex.

Thus, of the many patients complaining of constipa-
tion, only a small fraction36 will benefit from surgical
treatment, probably 5% of highly selected, referred pop-
ulation, and a minuscule proportion of the total cohort.

Conclusions
Based on the preceding review, an algorithmic

approach to patients with constipation can be devised

(see Algorithms 1–3 in the preceding Medical Position
Statement).

After the initial history and physical examination, it
should be provisionally possible to classify patients into
one of several subgroups. Standard blood tests (complete
blood count, thyroid-stimulating hormone, calcium) and
a colonic structural evaluation (flexible sigmoidoscopy
and barium enema or colonoscopy) should be performed
to rule out organic causes of the constipation. Patients
with known neurologic conditions need these to be ad-
dressed. If the initial evaluation is normal or negative, an
empiric trial of fiber (and/or dietary changes) can be
followed by simple osmotic laxatives. Most patients will
obtain symptom relief with these measures.4

Patients who fail to respond to this initial approach are
appropriate candidates for more specialized testing. A
simple, inexpensive radiopaque marker study will iden-
tify STC. Pelvic floor dysfunction needs to be excluded
by performing anorectal manometry and a balloon ex-
pulsion study; if confirmed, defecography will solidify
the diagnosis and evaluate anatomic defects. Patients
with proven pelvic floor dysfunction, if the symptoms are
severe enough, should be considered for biofeedback.
However, this requires an extensive program of therapy.
Rarely, the anorectal inhibitory reflex will be absent, and
further evaluation for Hirschsprung’s disease is indi-
cated.

Patients with colonic inertia should be treated with
aggressive laxative programs (e.g., more saline laxatives,
stimulant agents, lactulose, or PEG solutions). Truly
refractory patients may be considered for surgery, al-
though few will qualify after more extensive physiologic
studies.

Many patients will have normal study results. Most
will meet criteria for constipation-predominant IBS. The
hope is that most of these people can be managed with
laxatives and reassurance. As with other functional gas-
trointestinal disorders, psychological conditions need to
be considered as contributing factors. Key to their ade-
quate management is identification of the predominant
symptom. Is this constipation or the associated symp-
toms (bloating, pain, nausea, etc.)?

Unfortunately, the clinical effectiveness and the cost-
effectiveness of our algorithmic approach have not been
assessed. The structural evaluation, at least in older pa-
tients, is likely cost effective on the basis of identifying
colon cancer and adenomatous polyps. Laxatives, biofeed-
back, and surgery have all been shown to be effective in
treating selected patients. Community-based physicians
will likely do the evaluation sequentially, whereas ter-
tiary centers, for patient convenience, may need to test
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more simultaneously. Many of the specific points of our
algorithms may be debated, and different algorithms
certainly have not been compared for clinical or cost
benefits. The goal of this review was to guide practicing
gastroenterologists through rational and efficacious ap-
proaches to patients with constipation.
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Division of Gastroenterology
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